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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photosensitive 
resin compsn. using a relatively small amt. of Fullerene 
and curable with visible light 

SOLUTION: This photosensitive resin compsn. contains 
Fullerene and a high molecular compd. having a 
functional group capable of reacting with the Fullerene 
under irradiation with visible light A negative type image 
element is formed as follows; a layer of this compsn. is 
formed and irradiated with visible light through a 
photomask having a visible radiation transmitting pattern, 
the irradiated part in the layer is cured and the uncured 
part in the layer is removed to form a patterned resist 
film. A device is produced by etching an image forming 
layer through the resist film and then removing the 
resist film. 
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(54) PHOTOSENSmVE RE^N COMPOSITION 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a photosensitive resin compsn. 
using a relatively small amt. of Fuderene and curable with visible light. 
SOLUTION: This photosensrtivo resin compsn. contains Fullerene and 
a high molecular compd. having a functional group capable of reacting 
with the Fullerene undar irradiation with visible light. A negative type 
image element is formed as follows: a layer of this compsn. is formed 
and irradiated with visible light through a photomask having a visible 
radiation transmitting pattern, the irradiated part in the layer is cured 
and the un cured part in the layer is removed to form a patterned 
resist film. A device is produced by etching an image forming layer 
through the resist film and then removing the resist film. 




LEGAL STATUS 

[Date of request for examination] 22.07,1998 
[Date of sending the examiner*s decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 2878654 

[Date of registration] 22.01 . 1 999 

[Number of appeal against examiner's decision of 
rctiection] 

[Date of requesting appeal against examiner's decision of 
r^ection] 

[Date of extinction of right] 



2006$ 9^268 \mn mmmi 

1/1 'S— V 



NO. 9219 P. 11/15 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of th\9 translation. 

IThJs document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The photopolymer constituent characterized by containing fullerene and the high molecular compound which 
has the functional group which can react under fullerene and a light exposure. 

[Claim 2] The constituent according to claim 1 whose functional group which reacts with fullerene under a light 
exposure is the heterocycle which is not permuted [ a permutation or ]. 

[Claim 3] The constituent according to claim 2 whose heterocycle is the furan which is not permuted [ a permutation 
or ]. a thiophene, or a pyrrole. 

[Claim 4] A constituent given in any 1 term of claims 1-3 which contain further the solvent which can solubilize 
fullerene and a high molecular compound. 

[Claim 5] A constituent given in any 1 term of claims 1~4 which contain a pigment fiirther, 

[Claim 6] The formation approach of the negative-mold pixel which characterizes by to include the process which 
hardens the part which irradiated the light under fullerene and a light exposure through the photo mask which has the 
pattern which penetrates a visible ray at the part in fullerene, the process which form the layer containing the high 
molecular compound which has the -fTinctiona! group which can react, and said layer, and irradiated the light in said 
layer, and the process which form the resist film which removes the part which is not hardened [ of said layer ] and 
has a pattern. 

[Claim 7] The process which forms the layer containing the high molecular cofTV>ound which has with lullerene the 
functional group which can react on the image formation layer on a substrate under fullerene and a light exposure, The 
light is irradiated at the part at said layer through the photo mask which has the pattern which penetrates a visible 
ray. The manufacture approach of the device characterized by including the process which hardens the part which 
irradiated the light in said layer, the process which forms the resist film which removes the part which is not hardened 
[ of said layer ] and has a pattern, the process which etches the outcrop of said image formation layer, and the 
process which removes said resist film. 



[Translation donej 
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♦ NOTICES ♦ 

JPO and NCIPI are not responsible for any 
danrages caused by the use of this trans I at r on. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the photopolymer constituent in which photo-curing is possible also 
by the light of a visible region in more detail about the photopolymer constituent which contains fiiHerene 3$ a 
photosensitive cross linking agent. The photopolymer constituent of this invention is useful as a photoresist used in 
fields, such as a semiconductor device and a liquid crystal device. 
[0002] 

[Description of the Prior Art] As a semi-conductor or negative resist for liquid crystal display component 
manufacture, the mixture of optical radical generating agents, such as still BAZORU denaturation polyvinyl alcohol and 
a benzophenone. and multiple-valued acrylate is used, for example, this resist — g line (436nm) and i line (366nm) etc. 
— ft is used by irradiating the light source and stiffening it Moreover, some resists using fullerene are also known. For 
example, the sensitive-material constituent which consists of flillerene and a sensitization agent is indicated by JP,6- 
T67812,A. The sensitive material obtained by giving a sensitization radical to fullerene is indicated by JP.6-1 91 36yv. 
Moreover, the device creation process of having used the fullerene content resist ingredient is indicated by JP,7- 
13441 3 A However, these make a thin film form by combining furierene fundamentally, and need a lot of fullerene for 
formation of a thin film. However, now fullerene is expensive and creation of the photoresist using these constituents 
is not practical. 

[0003] Moreover, the fullerene content silicon polymer is indicated by JPJ-62105,A. Although this polymer is a 
photopolymer which contains fullerene in a principal chain, it is explained that that photosensitivrty is because it has a 
silicon atom In a principal chain. The radiation of short wavelength needs to be irradiated for hardening of these resists 
than ultraviolet rays or it. Although creation of a more detailed pattern becomes easy, when the absorbent of 
radiations, such as carbon black, is intermingled in a resist, the exposure of a lot of radiations is needed with use of 
the radiation of short wavelength. Moreover, if hardening with the light of long wavelength, for example, a light field, is 
more possible when you do not need so detailed a pattern, use of the radiation of short wavelength with much danger 
will become unnecessary. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, the purpose of this invention is to offer the new photopolymer 
constituent in which hardening with the light of a light field is possible, using comparatively little fullerene. 
Furthermore, the purpose of this invention is to offer the formation approach of a negative-motd pixel of having used 
this photopolymer constituent, and the manufacture approach of a device. 
[0005] 

[Means for Solving the Problem] This invention relates to the photopolymer constituent characterized by containing 
fullerene and the high molecular compound which has the functional group which can react under fullerene and a light 
exposure. 

[0006] Furthermore, it is this invention. The process which forms the layer containing the high molecular compound 
which has with fullerene the functional group which can react under fullerene and a light exposure. The light is 
irradiated at the part at said layer through the photo mask which has the pattern which penetrates a visible ray. It is 
related with the formation approach of the negative-mold pixel characterized by including the process which hardens 
the part which in^diated the light in said layer, and the process which forms the resist film which removes the part 
which is not hardened [ of said layer ] and has a pattern. 

[0007] The process at which this invention furthermore forms the layer containing the high molecular compound which 
has with fullerene the functional group to which it can react on the image formation layer on a substrate under 
fijilerene and a light exposure. The light is irradiated at the part at said layer through the photo mask which has the 
pattern which penetrates a visible ray. The manufacture approach of the device characterized by including the process 
which hardens the part which irradiated the light in said layer, the process which forms the resist film which removes 
the part which is not hardened [ of said layer ] and has a pattern, the process which etches the outcrop of said image 
formation layer, and the process which removes said resist film. It is alike and is related. 
[O008] 

[Embodiment of the Invention] Hereafter, this invention is explained. 060 whose a carbon number it is the molecule 
which fullerene consists of carbon and has hollow, and is 60 tn this invention, for example C70 whose a carbon number 
is 70 C82 whose a carbon number is 82 etc. — it can be used without a limit of well-known fullerene. Moreover, it sets 
under a hght exposure to fullerene and the high molecular compound which has the functional group which can react, 
and. for "the functional group which can react with fullerene under a light exposure^ mesial magnitude oxidation 
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potential (El/2 (ox)) (V vs S C E) is 1.8. The functional group which it is above is desirable. As such a ^nctional 
group, the heterocycJe which is not permuted [ a permutation or ] can be mentioned, for example. Moreover, as 
heterocycle, a *xiran ring, a thiophene ring, or a pyrrole ring can be mentioned. Such heterooyoles were not permuted 
or may have a substituent. 

[0009] The above-mentioned mesial magnitude oxidation potential can be changed by the class and the number of a 
substituent, and reactivity with fullerene can be controlled. As a substituent. alky! ester, CHO-radicals, etc.. such as 
carboxymethyl and carboxy ethyl, can be mentioned, for example. However, it is not restricted to these. In addition to 
heterocycle. for example, primary amine, the second class AMI the third class amines, anthracene, enone. and 
benzoins can scr/e as "a functional group which can react with fullerene under a light exposure." The high molecular 
compound used in this invention introduces these functional groups into [ at least one ] a monad. Moreover, there can 
be especially no limit in the principal chain of a high molecular compound, for example, they can be the Pen (meta) 
acrylic acid, polyvinyl alcohol, polyimide. etc. However, it is not limited to these. 

[(X)10] The high molecular compound which can manufacture such a high molecular compound suitably by the well- 
known approach, for example, has heterocycle In a side chain can be manufactured by the well-known approach of a 
publication by using furfuryl alcohol In new experimental science lecture edited by the Chemical Society of Japan 19D] 
p333 grade. More specifically, polymethacrylic acid furan ester can be manufactured by the approach shown in the 
following scheme. 
[0011] 
[Formula 1] 

(3) 




[0012] Polymerization initiator azobis isobutyl nitril (azobisuisobutironitoriru) canries out the bottom polymerization of 
existence of the methacrylic-acid 2-hydroxyethyl (1), and polymethacrylic acid 2-hydroxyethyl (2) is obtained. By 
adjusting this polymerization condition, the molecular weight of the high molecular compound obtained can be adjusted. 
Polymethacrylic-acid furan ester (4) Subsequently, make polymethacrync acid 2-hydroxyethyl (2) and chlorination 2- 
fyroyl (3) react in a pyridine, and obtain it By changing the reacting weight of ohlorinaty'on 2-furoyl (3). the ratio of the 
amount of installation of a furan ester group and the amount of 2-hydroxyethyl can be changed. 
[W13] The constituent of this invention can contain further the solvent which can solubrlize the above-mentioned 
fullerene and a high molecular compound. As such a solvent, at least one sort of solvents, such as benzene, toluene, a 
xylene, a chlcrobenzene, t, 2-dichlorobenzene, 1 ,2,4-trichlorobenzene, a benzonitrile. a chloronaphthalene, 
diohloromethane. chloroform, 1 ,2-dichloroethane. 1.1,2 and 2, - tetrachloroethane, and a decalin. can be used for 
example. 

[0014] Although the ratio of the above-mentioned fullerene and a high molecular compound can be suitably 
determined in the constituent of this invention in consideration of engine performance, such as photosensitive ability 
of a constituent, and film production, the solubilization nature of fullerene, etc.. it can consider as 0.001 - 10 weight 
section to the high-molecular-compound 100 weight section, for example. However, it is not limited to this range. 
Moreover, the amount of a solvent can be suitably determined as the class of a high molecular compound or fullerene 
and a ratio, and a pan according to the class of solvent. 

[0015] Moreover, the constituent of this invention can contain a pigment further as occasion demands. An organic 
pigment, carbon black, etc, can be illustrated as a pigment. 

[0016] The photopolymer constituent of this invention is hardened by irradiating the light of a light field. Fullerene and 
the functional group which a high molecular compound has react and moreover, since the fullerene of one molecule 
can react with two or more functional groups, this is considered to be for fullerene to commit a cross linking agent A 
class (wavelength, reinforcement), irradiation time, etc. of light required for hardening can be suitably determined 
according to the presentation of a photopolymer constituent 

[001 7] the formation approach of the negative-mold pixel of this invention — the layer containing the high molecular 
compound which has the functional group which is and can react with fullerene under fullerene and a light exposure 
can be formed using the photopolymer constituent of above-mentioned this invention. Although the thickness of this 
sensitization layer etc. can be determined suitably, the range of rt is 0.1-10 micrometers, for example. In addition, on 
the occasion of formation of a sensitization layer, preheating can also be carried out as occasion demands after 
coating. Next the part which irradiated the light through the photo mask which has the pattern which penetrates a 
visible ray to that part, and irradiated the light in said layer at this sensitization layer is hardened. There is especially 
no limit in the pattern and material of a photo mask which have a pattern. Moreover, although a class (wavelength, 
reinforcement), irradiation time. etc. of fight required for hardening can be suitably determined according to the 
presentation of a photopolymer constituent, they can irradiate the light of the wavelength range of 200-80Qnm for 
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[ for / 1 second / -* } 10 minutes, for example. In additioa fitness can be made to harden only the light of the 
wavelength range of 400-800nm. Next the resist film which removes the part which is not hardened [ of a 
sensitization layer ] and has a pattern is formed. This development process can be performed using the solvent which 
is easy to dissolve the constituent which is not hardened [ for example. ]. As such a solvent, the solvent which can be 
used for the constituent of aforementioned this invention can be mentioned. Thus, a negative-mold pixel can be 
formed in developing negatives. 

[0018] In the manufacture approach of the device of this invention, the layer (sensitization layer) containing the high 
nwlecular compound which has the functional group which can react with fullerene under fullerene and a light 
exposure is formed on the image formation layer on a substrate. This sensitization layer is the same as that of it of 
the formation approach of the above-mentioned negative-mold pixel. Moreover, the substrate and image formation 
layer which are used here can be suitably chosen from a well-known thing. Next, the resist film which hardens the part 
which irradiated the light through the photo mask which has the pattern which irradiates a visible ray at the part and 
irradiated the light in said layer in said sensitization layer, removes further the part which is not hardened [ of a 
sensitrzat'on layer ] in it. and has a pattern in it is formed. These processes can be performed like the formation 
approach of the above--mentioned negative-mold pixel. Next the outcrop of said image formation layer is etched and 
the resist film is removed. Any of dry type and wet etching are sufficient as ETCHIQGU here, and it can use the well- 
known etching method as it is. Moreover, removal of the resist film can be performed by heafa'ng. for example. Thus, a 
device can be manufactured. 
[0019] 

[Example] An example explains this invention fijrther below. 

Fullerene C60 0.75(99.98 % product made from Term) g of example 1 high grade Polymethacrylic acid furan ester lO.Og 
compounded in the example 1 of reference It dissolves in toluene 50ml. considers as a uniform solution, and is carbon 
black lO.Og further. Distributed mixing was carried out and the pigment-content powder solution was prepared. It is 
pore sire 0.1 about this solution. It is thickness 1.5 by carrying out a spin coat to a silicon wafer, and carrying out 
preheating for 10 minutes at 80 more degrees C, after filtering with the filter of mum. The thin film of mum was 
formed. After carrying out an optical exposure (Xe arc lamp of 1 50W and a 530nm cut colored glass filter are used) to 
this thin film through a photo mask, the negative-mold pixel with a line breadth of 5 micrometers or less was formed in 
developing negatives for 1 minute with toluene. 

[0020] Fullerene C60 0.75(99.98 %. product made from Term) g of example 2 high grade Polymethacryltc acid 
diethylamine ester lO.Og compounded in the example 1 of reference It dissolves in benzonitrile 50ml, considers as a 
uniform solution, and is carbon black lO.Og further. Distributed mixing was carried out and the pigment-content powder 
solution was prepared. It is pore size 0.5 about this solution. It is thickness 1.5 by carrying out a spin coat to a silicon 
wafer, and carrying out preheating for 10 minutes at 80 more degrees C, after filtering with the filter of mum. The thin 
film of mum was formed. After carrying out an optical exposure (Xe arc lamp of 150W) to this thin film through a photo 
mask, the negative-mold pixel with a line breadth of 5 micrometers or less was formed in developing negatives for 1 
minute by the benzonitrile. 

[0021] They are I.Og and lO.Og of methacrylic acids / methacrylic-acid benzyl ester (weight ratios 25/75) copolymers 
about an example of comparison 1 screw azide compound. It dissolves in methanol 50ml. consider^ as a uniform 
solution, and is carbon black lO.Og further. Distributed mixing was carried out and the pigment-content powder 
sofution was prepared. It is pore size 0.5 about this solution. It is thickness 1.5 by carrying out a spin coat to a silicon 
wafer, and carrying out preheating for 10 minutes at 80 more degrees C, after filtering with the filter of mum. The thin 
film of mum was formed. When it dipped for 30 seconds in the NaOH water solution after carrying out an optical 
exposure (Xe arc lamp of 150W) to this thin film through a photo mask, all thin films dissolved, and formation ***sif** 
was not able to do a pixel. 

[(K)22] Fullerene C60 of example 3 high grade 0,75g A methacrylic acid / lO.Og of methacrylic-acid furan ester (weight 
ratios 25/75) copolymers compounded in the example 2 of reference It dissolved in toluene 50ml and the uniform 
solution was prepared. It is pore size 0.1 about this solution. It is thickness 1.5 by carrying out a spin coat to a silicon 
wafer, and carrying out preheating for 10 minutes at 80 more degrees C, after fihering with the filter of mum. The thin 
film of mum was formed. After carrying out a light exposure (Xe arc lamp of 150W and a 530nm cut colored glass filter 
are used) to this thin film through a photo mask, the negative-mold pixel w'rth a line breadth of 5 micrometers or less 
was formed in developing negatives for 1 minute in a NaOH water solution. 

[0023] They are I.Og and lO.Og of methacrylic acids / methacrylic-acid benzyl ester (weight ratios 25/75) copolymers 
about an example of comparison 2 screw azide compound. It dissolved in methanol 50ml and the uniform solution was 
prepared. It is pore size 0.1 about this solution. It is thickness 1.5 by carrying out a spin coat to a silicon wafer, and 
carrying out preheating for 10 minutes at 80 more degrees C. after filtering with the filter of mum. The thin film of 
mum was formed. When it dipped for 30 seconds in the NaOH water solution after carrying out a light exposure (Xe 
arc lamp of 150W and a 530nm cut colored glass filter are used) to this thin film through a photo mask, all thin films 
dissolved, and formation *****3|t not able to do a pixel. 

[0024] Fullerene 060 0.072(99.98 %. product made from Term) g of example 4 high grade and polymethacrylk: acid 
furan ester Ig compounded in the example 1 of reference were dissolved in 1,1,2,2-tetrachforoethane 5ml, and it 
considered as the uniform solution, storage-modulus G' when carrying out a light exposure (Xe arc lamp of 1 SOW and a 
530nm cut colored glass filter being used) to this solution at a room temperature, and loss-modulus G* — ' Aging was 
measured by bis-KOERASUTOMETA. A result is shown in drawing 1 . From dra wing 1 . storage-modulus G* passes, it 
sometimes increases, and the exposure of the light shows having changed to the elastic body. 

[0025] The example 1 of reference: Synthetic methacrylic-acid 2-hydroxy ethyl 30g of polymethacrylic acid furan ester 
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and azobis isobutyl nrtril 0.1 g were dissolved in isbpropanol 100ml. and heating stirring was perFormed at 80 degrees C 
for 6 hours. Subsequently, reaction mixture was slowly poured out into about II. n~hexanof. coagulation sediment was 
filtered, and 24g of white powder of polymethacryfic acid 2-hydroxyethyl (polystyrene conversion number average 
molecular weight 60000 [ about ]) was obtained. lOg of obtained powder was dissolved in pyridine 50ml. chlorination 2- 
fUroyl I2g was dropped, stirring at a room temperature^ and stirring was continued for about 12 hours. Subsequently, 
2-N hydrochloric acid and the saturation sodium-hydrogencarbonate water solution washed. Consequently, 
polymethacrytic acid furan ester 11. 5g of pale-red-color powder was obtained, h is Table 1 about the physical- 
properties value of the obtained polymethacrylic acid furan ester. It is shown. 
[0026] 
[Table 1] 



UV/v 1 s, nm 
in CSkZU 


2 5 0 


I R, cm"^ 
KBr disk 


3 10 0 (:7^» 
1 7 3 0 (XXx;V) 


*H-NMR, a 
SOdlHz, in raci. 


6.5 2 (s> IH) 
7. 2 6 (m. 2H) 



[0027] The example 2 of reference: 25g of synthetic methacrylic acids of a methacrylic acid / methacrylic-acid furan 
ester copolymer and methacrylic-acid furan ester 75g were dissolved in cellosolve acetate 300g. Azobis Isobutyl nitril 
(azobisuisobutironitonru) 0.1 g was added to the obtained solution, it heated at 80 degrees C. and the polymerization 
was performed for 6 hours. The obtained reaction mixture was slowly poured out into n-hexanol. coagulation sediment 
was filtered, and the white powder of a methacrylic acid / methacrylic-acid furan ester copolymer (polystyrene 
conversion number average molecular weight 50000 [ about ]} was obtained quantitatively. 
[0028] 

[Effect of the Invention] According to this invention, the new photopolymer constituent in which hardening with the 
light of a light field is possible can be offered, using comparatively little fullerene. Furthermore, formation of a 
negative-mold pixel and manufacture of a device are attained by using this photopolymer constituent using the light of 
a light field. 



[Translation done.] 
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